We present the result of direct leptoquark searches based on 110 pb 1 of integrated luminosity collected by the Collider Detector at Fermilab during the 1992-93 and 1994-95 Tevatron runs at p s = 1 : 8 T eV. We present upper limits on the production cross sections as a function of the leptoquark mass. Using the NLO calculation of the leptoquark-pair production cross sections we extract lower-mass limits for 1 st , 2 nd , and 3 rd generation leptoquarks. We also present the result of an indirect search for Pati-Salam leptoquarks via exclusive e decay modes of B 0 s and B 0 d .
Introduction
The Standard Model which is based on the strong and electroweak interactions with S U(3)S U(2) U(1) gauge group has been successful in describing the phenomenology of high energy particle physics. Features of the Standard Model such as the mass spectrum of the three generations of fermions or the quark-lepton symmetry are not yet understood.
Leptoquarks appear in several extensions to the Standard Model. They are color-triplet bosons which mediate interactions between quarks and leptons. Leptoquarks with a mass accessible through direct production at the current accelerators are usually assumed to couple to quarks and leptons of the same generation 1 , in order to avoid large avour-changing neutral current processes. One therefore speaks of leptoquarks of rst, second, or third generation, which w e will generically denote by i , i = 1 ; 2 ; 3. Quantum numbers such as the charge Q and weak isospin are model dependent.
For very heavy leptoquarks, well above the TeV scale, FCNC constraints can allow couplings to quarks and leptons in dierent generations. This is the case, for example, of the so-called Pati-Salam leptoquarks 2 . They appear as gauge vector bosons in a grand-unied extension of the Standard Model based on an enlarged color group S U(4) c , which contains the lepton number as fourth color. A color-triplet set of S U(4) gauge bosons acquires a mass when the S U(4) group is broken, at a large mass scale, to S U(3) U(1). quark coupling , and is known today up to nextto-leading order (NLO) accuracy 5 .
In this study we concentrate on leptoquarks which can decay to a quark and a charged lepton, with a non-zero branching ratio . The search i s therefore based on events with two c harged leptons plus 2 jets. The jets are dened by the standard cone algorithm using the cone of 0.7 on space, and, unless otherwise stated, are required to be within jj < 2:4.
3 rd generation search
CDF searched for the third generation leptoquarks decaying into two 's and two jets ( 3 3 ! + j j ). The results of this search h a v e been published in ref. 6 , to which w e refer the reader for full details. We present here a brief summary of the analysis. We require one to decay leptonically, the other hadronically. In the rst case we consider e or decays, with the following selection criteria: 
2 nd generation search
The search for 2 production looks for events where the 2 pair decays into dimuon + dijets tially, since the muon-jet invariant masses in background events are not correlated. Possible background sources are mainly from Drell-Yan and heavy avour production and decay. The total signal detection eciency for the signal depends on the 2 mass, and it is calculated to be 15% at M 2 = 200 GeV/c 2 . The major source of systematic uncertainty on the eciency comes from the eects of gluon radiation. We compute the experimental cross section limit with 20 % systematic uncertainty. Figure 3 shows the CDF 95% C.L. crosssection limit on the (p p ! 2 2 ) 2 . Comparing to the NLO cross-section calculation 5 10 . Interest in extending this search to the mass region around 200 GeV/c 2 is stimulated by the recent results of the HERA experiments, which reported an excess of high-Q 2 deep inelastic scattering events 11 .
The event selection for 1 is similar to the 2 selection, requiring high-E T dielectrons in an The nal 1 candidates for a given mass M are selected by c hoosing events with the mean M ej of the pair to be within 3 of M.
The signal acceptance is evaluated using the PYTHIA Monte Carlo. It varies from 21% (M 1 =140 GeV/c 2 ) to 28% (M 1 =240 GeV/c 2 ). A 15% systematic uncertainty is used to compute the 95% C.L. CDF 1 cross section limit, which is shown in Figure 5 , compared with the theoretical calculations 5 . From this, we derive a limit of M 1 > 210 GeV/c 2 for = 1 : 0. 
Summary
Using the full Run IA+B CDF data at the Tevatron, we h a v e searched for direct production of leptoquark pairs in all three generations. For pairproduced scalar leptoquarks, the searches exclude 
